Sleep and wakefulness are functions of the central nervous system (CNS) that are altered in numerous psychiatric disorders. Interestingly, Marcos José Salgado published in 1727 his book which is considered the first book of Physiology in the American continent and entitled "Cursus Medicus Mexicanus" (Figure 1 ) that suggests the use of drugs to regulate brain functions and their therapeutic action on sleep. In the work of Salgado, the concepts of sleep and wakefulness are offered using Hippocratic and Galenic knowledge to explain the pathophysiology of both functions. Today those concepts might be considered wrong. However, taking into account the historical moment and the intrinsic value of the text written in Latin, this manuscript is unique. Considered by art critics as valuable, there are only eight original copies of this book. In the present report, we discussed paragraph by paragraph the chapter "Sleep and wakefulness", the work of this Medical Doctor of the New Spain.
Introduction
Marcos José Salgado published the first book of physiology in the American continent in 1727. This text was written in Latin and entitled "Cursus Medicus Mexicanus" (Mexican medical course). This book communicates basic scientific knowledge, for example, describes the components of the living beings and the humors, to the complexity of the mind functions, including sleep and wakefulness. This last topic was discussed at the end of his work, with emphasis in the process of sleep (Salgado, 1727) . The physiological concepts discussed in Salgado's book represent progress in teaching of physiology in the American continent as suggested by Izquierdo (1934) with certain historical delay. In this regard, the concepts on blood circulation by William Harvey (1628) were published and accepted in all Europe fifty years prior to the publication of this book, however, this knowledge was not broadly discussed. In addition, Izquierdo (1939) suggests that Salgado's work did not explain the mechanism of blood circulation present in Harvey's report (1628) . However, as evidenced by De Micheli Serra (1983) and De Micheli Serra and Izaguirre-Avila (2010) and as we can see on Salgado's work, page 184, he cites the work of Harvey and clearly mentions that the mechanism of blood circulation had been described by Harvey (Salgado, 1728) , but fails to explain the new concepts described in William Harvey's Book. Moreover, Salgado attempted to mix Galeno's and Harvey's knowledge related to blood circulation, even when those theories were impossible to merge. However, as mentioned by De Micheli Serra (1983) and De Micheli Serra y Iza-guirre-Avila R (2010), this issue has a rational explanation, Harvey's book was not accepted by the Holy Inquisition until 1739. Therefore, if Salgado's report explains the complete blood circulation mechanism as reported by Harvey (1628) , the Holy Inquisition may have sanctioned Salgado. For all these reasons, we believe that Salgado's work summarized and presented in one book the new concepts of blood circulation with the old physiological concepts of Hippocrates, Aristotle and Galeno. This book was used in the physiology course imparted to medical students of the Royal and Pontifical University of New Spain, now known as the National Autonomous University of Mexico. Moreover, this book has recently been classified as rare (Finch, 2005) , as there are currently only eight original copies written in Latin, six in the Americas and two in Europe (Finch, 2005) . There is not a translation to another language from the original Latin, such as Spanish or English.
Sleep and Wakefulness
The chapter related to sleep (treated II, section four, de somno, et vigilia, p 296 to 310) is divided into several sections or paragraphs. This chapter describes the concept of sleep, and its opposite wakefulness. In this chapter, Salgado also relates functions with the senses: vision, olfaction, taste, touch, etc., and literally says:
" Subsequently, he raises numerous physiological concepts about sleep and wakefulness mechanisms valid at the historical moment. In addition, Salgado tries to make an association between sleep and wakefulness, the participation of the senses, and the role of the spirits taking, in account the Galenic school. He suggests that the food arrive to the liver, there it is transformed into natural spirits. While they became vital spirits in the heart, these are transformed in animal spirits in the brain. Izquierdo (3, page 78) suggests that Salgado only considered animal and vital spirits. Interestingly, when Salgado wrote about the "steam of the food", he never mentioned that this is a natural spirit. In addition, he mentions the importance of tension and relaxation of the nerves of the brain with sleep and wakefulness, now known as the neural transmission. This is reflected in the following paragraph called "The real cause of sleep".
" With Galenic arguments, Salgado raises the contributions of animal spirits in mental functions and includes the participation of various environmental factors such as labor, type of food, etc., in the physiology of sleep and wakefulness. However, he manages these two terms as extremes. Interestingly, he attempts to explain the use of narcotics or drugs to induce sleep. In the next paragraph, entitled "Verification", the sleep concept is explained:
" Today, sleep and wakefulness remains a complex function and, after nearly 300 years, we have not been able to fully understand this process as Salgado had not. With major advances in electrophysiology, neurochemistry and molecular biology, each day we are closer to better understand how this process occurs, however, there are still gaps in the knowledge of this field to be elucidated. Moreover, Salgado involves sleep and wakefulness within functions of the soul suggesting that both functions are interconnected with the soul and thus gives an active role to the process of sleep.
Here we present what he mentioned in the section called "Some views on the nature of sleep". Later on, Salgado again emphasizes the strong connection between sleep and wakefulness, he sees them as opposite functions. A critical point in both is that he says that the spirits are transported by nerves and highlights its role in waking and its absence in dreams, as we suggest on nerve transmission at present time. These ideas are described in the paragraph entitled "What is required for the wakefulness".
" Salgado suggests that wakefulness is related to, but not dependent on the sense organs. In addition, he talks about its relationship with common sense, which will be animal, cortical activity. In the paragraph entitled "Sleep and wakefulness are passions of the brain", Salgado clarifies that the brain and no other organs are directly involved in these functions.
" The paragraph called "the cause of sleep and wakefulness is explained". Here, he proposes the characteristics of somnolence and tries to explain the physiological changes that occur in somnolent people as well as the role of wakefulness, and its opposite, sleep. It is interesting that he speaks of pores in the nerves and how that energy is transferred through the nerves not only into the brain but throughout the body. In the next paragraph entitled "Food-induced sleep-for its vapors" describes that not all the foods have the same effect to induce sleep. In addition, he emphasizes that milk and wine are better to induce sleep than other foods and points out the effect of alcohol as a sleep aid. He highlights how the sleep process could be carried out. Salgado's work continues the misconception that food vapors cause the entire process. A successful point is when he mentions that nutrients from food reach the brain through the bloodstream and that the role of sleep is important for the regeneration of the brain. However the knowledge about the physiology of sleep and its opposition to wakefulness is presented around the same basis: spirits. In the paragraph entitled "Benefits and harms of sleep and wakefulness", Salgado talks about sleep and wakefulness and how these processes must be in balance and its absence or exaggerated presence may be harmful or cause illness. He suggests that both protect life; and also highlights the protective role of both for the body in general.
" The next paragraph that, despite the title "The sleep time-The force of habit in sleep, Impairment of meridian sleep" does not add much specific information. Although Salgado mentions the importance of sleep in the night time, he does not mention the existence of a circadian rhythm. Moreover, he talks about the consequences of prolonged wakefulness, but he fails to make a connection with psychiatric disorders. Finally, he mentions the states of sleep during the day, but only related to headaches, without correlation with other types of disorders. In the next paragraph entitled "The supine position is harmful.-For whom the prone position?" he proposes different sleeping positions and discusses them relating them to the anatomy of the abdominal organs and digestion of food. The paragraph also mentions the relationship of pain, heart or liver problems with sleeping positions. Finally, he erroneously notes that supine sleep is harmful because it does not allow proper function of various organs of the chest and abdomen, without highlighting the possible pathological processes that might occur.
"In opposition, when sleep is longer than it should, it causes apathy of body and soul, reduces the natural movements of the bowels, fills the head with vapors, retards the movement of blood and all liquids, and reduces all the senses, especially internal, and produces all those bad things
" The paragraph called "Sleep should be avoided in a state of stupor-To whom should it be prohibited?" This paragraph regards the need to use sleep-promoting drugs or some procedures in the treatment of some disorders. Knowledge about febrile processes, as already mentioned above, highlights the need to avoid sleep in stages of sweating, and the need to sleep during the flu to recover the health; however, he asks the question because sweating occurs in febrile processes.
" In the next paragraph, which he calls "A doubt, in the worsening, interferes sleep. Equality for food" continues his description of febrile processes. He explains features and gives examples. Also he explains why sleep should be avoided in processes as fever. As mentioned before, we should favor sleep in lapses without fever to recover health. Also, he raises the association between fever, sleep and food with their features.
"As often occurs, intermittent fevers may come to be so long such that no perceptible interruption may be noted; on the contrary, before one onset runs out, a new one may arrive; such fevers are rightfully called "subintrantes," those that enter stealthily; during this, the sick may not be allowed or able to attain sleep without fever; you must understand, since the fever lessens in time, one may be able to sleep free from nuisance. Indeed, it is considered that at any time fever is harmful; at first, as I said, the dangerous fever may cause suffocation; when the fever increases, it can make the problem worse, due to the reduction in breathing, which is also reduced during sleep; and the rest state also reduced the breathing. We have to exempt to this rule constipated and people with abundant fatty juices in the first region, these people have to be not only awaken but in constant movement, as previously discussed by Hippocrates in the aforementioned aphorism where he shows the same practice in the use of cathartic drugs called potions that induce the movement of the body; the actions of these drugs are in agreement with the present manuscript, after a cathartic drug start working in the body (and after its actions are terminated) the sick people must remain at home and at rest; the practitioner must monitor whether the patient is dizzy or with vomit; in this case, rest and sleep are important to improve the recovery; in some cases, it is convenient to use an "anti-method" where a cathartic drug is dissolved in food or inviting beverages to hide the nature of the pharmaceutical.
In the last paragraph "Another reason to induce vomiting.-Narcotics should be administered cautiously in breathing diseases," He explains the characteristics of drugs to induce vomiting and its physiological effects in producing it. Finally, the text gave several preventive measures in terms of sleep-disordered breathing.
" duced by the work of William Harvey. Finally, it was not until 1738, when the Holy Inquisition in Mexico allowed the work of William Harvey to be accessible to medical doctors through the National Library.
In sleep and wakefulness, Dr. Salgado addressed the topic in an orderly fashion from concept to its relationship with certain pathologies and the use of drugs at that historical time. He showed pre-Renaissance and Renaissance concepts, with concepts given in William Harvey's book. Salgado makes a clear point: the need for more research on the subject, not only at the level of a sign, which is present or absent in a disease, but also as a therapeutic tool in certain disorders such as febrile state. He also talks about the relationship between sleep and mood, considering the soul and the human will and not only changes in the activity of the sense organs. Dr Salgado addresses the issue comprehensively, but he makes several errors, mistakes from lack of access to information developing in Europe. Accordingly, the statements by Dr. Salgado are appropriate to the time, and the book makes his clinical experience clear, as their descriptions of the illnesses associated with sleep are very punctual. It is noteworthy his comprehensive view of the phenomenon of sleep as part of an ongoing process that must not be separated of wakefulness. It is noted as the theories of sleep indicated that sleep was a passive activity that depended only on the absence of wakefulness until early last century. Hess in 1944 (Hess, 1944 managed to induce sleep with electrical stimulation of the thalamus and posterior hypothalamus. Therefore, he established the foundations of the current theory of sleep, which considered sleep as a particular physiological state, actively induced and controlled by specific structures.
Interestingly, the theory of Dr. Salgado on the movement of spirits and sleep, i.e. of moods, is close to the idea that raised by Pieron in 1913, who proposed that during wakefulness a substance called hypnotoxin accumulates that induces sleep. While Pieron's works were highly discussed, it was later shown the existence of peptides that induced sleep. Another point made in Salgado's work is the effect of an increase in temperature during sleep. In agreement, Jouvet demonstrated in 1988 (Jouvet, 1988 ) that hypothalamic and bulbar systems were responsible for regulating the temperature and participate in critical mechanism of installing REM sleep.
Another point to note, Dr. Salgado discusses what the best position to sleep is, with particular emphasis that it does not interfere with breathing. This does not mean that Dr. Salgado is a pioneer in the study of sleep apnea but breathing, from its comprehensive vision, it is essential for a good sleep.
Finally, assertions about the process that occurs during wakefulness as food, rest, work, etc., and how they affect sleep. The fact that Salgado's findings present coincidences with later reports gives more value to Salgado's work considering the time and environment. So that Salgado's work presents several scientific concerns, which would be addressed later with the advent of novel techniques and knowledge about of the brain in the last century.
